Objective: Clinicians encounter patients who report experiencing hearing difficulty (HD) even when audiometric thresholds fall within normal limits. When there is no evidence of audiometric hearing loss, it generates debate over possible biomedical and psychosocial etiologies. It is possible that self-reported HDs relate to variables within and/or outside the scope of audiology. The purpose of this study is to identify how often, on a population basis, people with normal audiometric thresholds self-report HD and to identify factors associated with such HDs.
INTRODUCTION
The ability to communicate in everyday life relies on more than just sound audibility, and it is well documented that audiometric thresholds do not always reflect the communication difficulties experienced by individuals. Clinicians encounter patients who describe having hearing difficulty (HD), especially when in the presence of multiple talkers or competing noise, despite having audiometric thresholds that fall within or near-normal limits. Even though it has long been known that audiometric thresholds do not always reflect the suprathreshold HDs experienced by individuals (Gates et al. 1990; Jerger et al. 1990; Stach et al. 1990 ), the prevalence and sources of such HD remain poorly understood. The question "why do people without hearing loss complain of HDs?" is still being asked because these types of patient populations leave clinicians in the challenging position of managing a hearing problem that is difficult to define and thus difficult to treat (Jerger 2011) . Moreover, when there is no evidence of measurable audiometric hearing loss, it generates debate over possible biomedical or psychosocial etiologies of such self-reported HD. It can also leave patients feeling dismissed by the audiologist or physician when no clear medical signs are found to support their symptoms (Pryce & Wainwright 2008) .
Identifying underlying contributing factors to self-reported HD may also uncover potential opportunities for preventing such HDs. Historically, HD in the presence of normal audiometric thresholds has been associated with different types of auditory/audiological disorders, including central auditory processing disorders ), central presbycusis (Welsh et al. 1985) , obscure auditory dysfunction (OAD) (Saunders & Haggard 1989) , King-Kopetzky syndrome (KKS) (Hinchcliffe 1992) , auditory disability with normal hearing (Stephens & Rendell 1988) , idiopathic discriminatory dysfunction (Rappaport et al. 1993) , hidden hearing loss (HHL) (Schaette & McAlpine 2011; Liberman et al. 2014) , and auditory neuropathy (AN) (Starr et al. 1996) . Deficits in auditory temporal processing (Rappaport et al. 1993; Schneider & Pichora-Fuller 2001) and age-related factors affecting neural synchrony (Willott TREMBLAY ET AL. / EAR & HEARING, VOL. 36, NO. 6, e290-e299 e291 1996; Frisina 2001; Tremblay et al. 2003 ; for a review, see Billings et al. 2012 ) have also been queried. Nonauditory contributions might also exist. These individuals could be sensitive to communication difficulties accrued from subclinical medical conditions, lifestyle factors, and even environmental exposures. For example, smoking habits and the risk of cardiovascular disease have been reported to contribute to hearing impairment (Cruickshanks et al. 2010; Nash et al. 2011 Nash et al. , 2013 Zhan et al. 2011) . Chemical exposures, most notably solvents and heavy metals, have as well (Fuente & McPherson 2006) . Head/brain injuries (Fausti et al. 2009 ) can influence a person's ability to hear in noise, and personality traits (e.g., neuroticism) can influence a person's self-impression of hearing ability (Cox et al. 2007 ). Even cognition (e.g., processing speed and working memory capacity) has been shown to affect a person's perceptual abilities (Craik 2007; Sommers et al. 2011 ). Therefore, HD may relate to a broad range of variables that fall within and outside the traditional scope of audiology.
Patients presenting with this type of profile are estimated to account for up to 10% of patients seen in Ear, Nose, and Throat and audiology clinics (Rappaport et al. 1993; Higson et al. 1994 ), but the actual prevalence numbers are not known. Estimates can vary depending on the audiometric criteria used, definitions of HD, and the age groups examined (Saunders & Haggard 1989; Zhao & Stephens 2006) . Garstecki (1987) , for example, stated as many as 29% of older adults who passed pure-tone hearing screenings self-reported having a hearing handicap. Gates et al. (1990) , as part of the Framingham epidemiological study, cited 20.2% of the 683 people who selfreported having a hearing loss had a pure-tone average <26 dB HL and word-recognition scores in quiet >90% in the better ear. Chia et al. (2007) disclosed a prevalence of 51% of reported HD among subjects older than 49 years, even though only half of them actually had hearing loss as verified using audiometry. In a Finnish study involving adults ages 54 to 66 years, 60.3% reported finding it very difficult to follow a conversation if there is background noise (e.g., radio, TV, and children playing) despite having normal hearing-defined as an average HL better than 20 dB over the frequency range from 500 to 4000 Hz on the better ear (Hannula et al. 2011) .
The purpose of this study was to ask the question: If audiometric thresholds fall within clinically defined normal limits, why do patients complain of having HD? Our aims were to determine how frequently this paradox occurs in the general population (prevalence) and to identify variables that are associated with self-reported HD. To accomplish this goal, we examined data acquired from participants of the Beaver Dam Offspring Study (BOSS), one of the few population studies to include in-depth audiometric testing as well as relevant nonauditory metrics such as sociodemographic and lifestyle factors, potentially ototoxic exposures, medical history and health care utilization, cognitive function, and other sensory/neurological information spanning a wide age range of adulthood.
MATERIALS AND METHODS

Participants
Participants were part of the BOSS, an ongoing study of sensory aging in the adult children (ages 21-84 years) of participants in the Epidemiology of Hearing Loss Study (Cruickshanks et al. , 2010 Cruickshanks 2009; Nash et al. 2011 ).
The offspring were examined between 2005 and 2008. The University of Wisconsin-Madison's Health Sciences Institutional Review Board approved all methods, and all participants provided written informed consent.
Auditory Assessment
The hearing examination included pure-tone air-and boneconduction audiometry as well as word recognition in quiet and in competing message (WRCM). All examiners were trained and certified in all study protocols. Consistent with guidelines of the American Speech-Language-Hearing Association (1987), audiometric testing was conducted in a sound-treated booth (Industrial Acoustics Company, New York, NY) using a GSI-61 clinical audiometer (Grason Stadler, Eden Prairie, MN). Headphones (TDH-50) were used for air-conduction testing, and insert earphones (EARtone 3A; Cabot Safety Corp., Indianapolis, IN) and masking were used when appropriate.
Air-conduction thresholds were determined for each ear at 0.5, 1, 2, 3, 4, 6, and 8 kHz. The cutoff for defining "normal" thresholds was <20 dB HL because it conservatively falls within many clinical protocols. The clinical audiometer was calibrated every 6 months according to the American National Standards Institute standards (ANSI 1989) . Ambient noise levels were routinely measured throughout the study to ensure testing conditions remained within ANSI standards (1992) . Tests of word recognition in quiet and word recognition with competing messages (WRCM) were conducted in a sound-treated booth using the Northwestern University Auditory Test Number 6 (NU6) (Wilson et al. 1976 (Wilson et al. , 1990 Wiley et al. 1998) . A 25-item word list was presented to the better ear at 36 dB HL above the individual's threshold at 2 kHz (using a single female voice). In the event of thresholds being identical in both ears, the right ear was used. A competing message (single male talker) was then added at a level 8 dB HL below the speaker's level in that same ear . WRCM results were reported as percentage of words correct.
Cochlear function was estimated using distortion product otoacoustic emissions (DPOAEs) (Model GSI 60; Grason Stadler, Inc.). The two primary frequencies (f 1 and f 2 ) were presented at an f 2 /f 1 ratio of 1.22. DPOAEs were tested in each ear with f 2 varied from 1, 1.5, 2, 3, 4, 6, and 8 kHz. The level of f 1 (L 1 ) was 65 dB SPL and the level of f 2 (L 2 ) was 55 dB SPL. The DPOAE measurement protocol used a sampling rate of 32,000 Hz. If a single-frame noise level exceeded 30 dB SPL, then that frame was rejected; similarly, if L 1 or L 2 differed by more than ±5 dB from the specified protocol level, then that frame was rejected. The f 1 and f 2 primary tone pair presentation was rejected if any of the following conditions occurred: (1) the presentation time exceeded 16 sec or 1000 frames checked, (2) the noise level was exceeded for 250 frames or more, or (3) L 1 or L 2 were out of tolerance for 20 frames or more. DPOAEs were considered present for a signal-to-noise ratio of 3 dB or greater.
Trained interviewers also administered questionnaires about hearing health, including tinnitus, vertigo, and noise exposure.
Participants were asked about the presence of tinnitus and/or vertigo. Examples include "In the past year, have you experienced any dizziness (not related to sudden changes in position)"? Tinnitus was defined as having had buzzing, ringing, or noise in the ears, which was either reported as moderate or severe or as causing problems getting to sleep. A positive history e292
TREMBLAY ET AL. / EAR & HEARING, VOL. 36, NO. 6, e290-e299 of occupational noise exposure was defined using self-report methods and included holding a full-time job that required speaking in a raised voice or louder to be heard, including military service. Examples of loud hobbies included woodworking, target shooting, and hunting.
Definition of HD
Participant interviews included questions from the Hearing Handicap Inventory for the Elderly-screening version as well as the Hearing Handicap Inventory for Adults-screening. For the purposes of this study, four questions reflecting the types of symptoms typically expressed by patients were identified.
1. Does a hearing problem cause you difficulty when in a restaurant with relatives or friends? 2. Does a hearing problem cause you difficulty hearing/ understanding coworkers, clients, or customers? 3. Do you have difficulty understanding conversations when several people are talking? 4. How much does your hearing limit you from hearing when someone talks to you in a noisy, large group of people?
One point was given for every response of "A little"/"Sometimes." Two points were given for a response of "Yes"/"A lot." Zero points were given for a response of "No." The score ranged from 0 to 8. A cut point of 4 was chosen to represent some degree of HD as that score could be achieved by answering a little/ sometimes to all four questions or having some combination of responses with at least one "Yes." A total score of ≥4 qualified the participant to fall in the "reported HD" group, while scores <4 resulted in an assignment to the "no reported HD" group.
Other Assessments
Trained interviewers also queried about relevant sociodemographic/lifestyle and exposures variables (e.g., income level, living conditions, smoking, alcohol intake, exercise/ physical activity, and solvent/metal exposure). For example, a positive smoking history was defined as having smoked more than 100 cigarettes in his/her lifetime. Pack-years were calculated for smokers (number of cigarettes smoked per day divided by 20 then multiplied by the number of years smoked). A history of heavy drinking was defined as having ever in their life consumed four or more alcoholic beverages daily. Participants were considered physically active if they currently engaged in a regular activity long enough to work up a sweat at least once a week.
Items related to medical history, health-related quality of life, and other sensory or neurological dysfunction were also included (e.g., medications, head injuries, depression, cognition, vision, and neurological symptoms). Participants brought with them their medications and an inventory was recorded. The Center for Epidemiological Studies-Depression (CES-D) (Radloff 1977) was used to probe symptoms of depression such as restless sleep, poor appetite, and feeling lonely. It is a 20-item self-report depression scale for research in the general population, with a recommended cutoff score of 16. The Short-Form (36) Health Survey, consisting of 36 questions, was used to measure health-related quality of life including eight independent psychological (mental component) and physical health (physical component) dimensions (Ware et al. 1999 ). The Short-Form 36 Mental Component Scale was used to quantify psychological stress and social and role disability due to emotional problems. The Mini-Mental State Examination, a brief 30-point questionnaire test, was used to screen for cognitive impairment (Folstein et al. 1975) , and the Trail Making Test was used to assess cognitive functions including visual attention and task switching (Arnett & Labovitz 1995) . The Trail Making Test consists of two parts in which the subject is instructed to connect a set of 25 dots as fast as possible while still maintaining accuracy. Trails (part A) was used to examine cognitive processing speed, and trails B was used to assess executive functioning ability. In part A, the participant is instructed to draw lines to connect the numbers in ascending order-the circles are numbered 1 to 25. In part B, the circles include both numbers (1-13) and letters (A-L). The participant is asked to connect the circles in an ascending pattern, similar to part A, but with the added task of alternating between the numbers and letters (i.e., 1-A-2-B-3-C, etc.). The 9-Hole Pegboard Dexterity Test was used to assess each individual's ability to coordinate the fingers and manipulate objects in a timely manner. This test consists of a square board with nine holes and a container with nine wooden pegs (Mathiowetz et al. 1985) . It is a time-monitored test in which pegs are picked up from the container and put into the holes and then returned.
Other sensory and neurological systems were considered as well. In the vision domain, a person can experience vision difficulties (VDs) even if they have 20/20 visual acuity. This difficulty can be related to a person's contrast sensitivity. Contrast sensitivity is an important measure of visual function, especially in situations of low light, fog, or glare, when the contrast between objects and their background often is reduced. In our study, the Pelli-Robson chart was used to determine whether a person was able to distinguish between finer and finer increments of light versus dark (contrast). The Visual Function Questionnaire (VFQ-25) was also used to query symptoms of VDs including health and how vision may be impacting a person's daily activities and quality of life (Mangione et al. 2001) . Symptoms can include difficulty with near and distance vision activities, driving difficulties, limitations in social and role functioning, lack of independence due to vision, mental health symptoms caused by vision, peripheral and color vision, and eye pain. Finally, symptoms of neuropathy were probed (e.g., history of numbness or tingling in your hands or feet). These types of symptoms are nonspecific and are common, not only in peripheral neuropathy (e.g., diabetes) but also in other disorders such as multiple sclerosis, fibromyalgia, and inflammatory conditions (National Institutes of Health MedlinePlus 2015).
All analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC). Logistic regression was used to estimate odds ratios (ORs) and examine risk factor associations. At the descriptive level, differences across HD status (yes/no) were tested using the Chi-square test or the independent group t test. Age-sex-adjusted models were run for each potential risk factor that made the cutoff of p = 0.25 at the descriptive level. Any risk factor that maintained a p value of 0.25 or less in the age-sex-adjusted models was included in a preliminary main effects model. This model was then further reduced by a manual backwards elimination approach that included only key risk factors with a p value <0.05. Excluded variables were then rechecked one at a time to assess the impact of including the variable on the effect sizes of the independent predictors. TREMBLAY ET AL. / EAR & HEARING, VOL. 36, NO. 6, Variables that changed the estimate of effect size of at least one key independent predictor by 10% or more were retained in the final model. All plausible interactions with age as a continuous variable were individually assessed in the finalized model, and only those meeting the p value <0.05 (Wald test) were retained.
RESULTS
Percentage and Prevalence of People With Normal Audiograms Who Self-Report HD
Of the 2783 BOSS participants with complete audiometric data, the number of participants with audiometric thresholds <20 dB HL bilaterally at each of the tested frequencies was 686 (24.6%). Four self-report questions were used to identify HD, and four participants did not have complete data (n = 682). Of the 682 participants whose audiometric thresholds fell within normal limits, 12.0% (82 of 682) self-reported having HD. Prevalence in the entire cohort was therefore 2.9% (82 of 2783). Mean audiometric thresholds for those with and without HD, but with normal hearing threshold levels, are shown in Figure 1 . The distribution across age ranges is shown in Table 1 .
Auditory Factors Associated With Self-Reported HD and Normal Audiometric Thresholds
Audiologic testing did not differentiate the two groups. Audiometric thresholds were not significantly different for the group reporting HD and the non-HD group, neither were wordrecognition scores in quiet and in competing noise nor were otoacoustic emissions (OAEs) (Figs. 1-3) . Figure 3 shows the proportion of DPOAEs present by reported HD; approximately 64% of the participants without HD had measurable DPOAEs at 8000 Hz. Table 2 lists the percent with absent DPOAE responses in one or both ears by reported HD and frequency. There were no significant differences between the two groups. For example, there was a total of n = 598 participants with both 1.5 kHz data and reported HD data. Of those 598 participants, n = 73 reported HD; 2.7% of the n = 73 had some level (one or both ears) of absent OAE, and 4.8% of the remaining n = 525 participants who reported no HD had 1.5 kHz data and had some level (one or both ears) of absent OAE. Table 3 lists DPOAE data according to the signal-to-noise ratio and amplitude and shows a significant difference between groups at 3 kHz for the right ear (raw amplitude). Slight differences between the two groups at 4 kHz (right ear) are also observed, but not significant p = 0.06. Table 4 shows the demographic and descriptive characteristics between participants reporting HD and those who did not. There were no statistical differences in age (p = 0.72) or sex (p = 0.08). However, a higher proportion of people reporting HD also reported exposure to noise, solvents, and metals and, on average, had lower incomes and lower physical activity. People reporting HD took more medications, visited a doctor more often for hearing loss, and were more likely to complain of tinnitus, ear infections, sinus problems, and dizziness. They were also more likely to report poorer vision-related quality of life (VFQ-25), symptoms of depression (CES-D), and neuropathytype symptoms (numbness/tingling/temporary loss of sensation). Slower response times, using the Pegboard Dexterity Test, were also demonstrated.
Other Factors Associated With Self-Reported HD and Normal Audiometric Thresholds
After controlling for age and sex in the final multivariable model (Table 5) , only some of these factors remained significant. People who reported HD were more likely to have loud hobbies (OR = 1.48, 95% confidence interval [CI] = 1.15-1.90) and have fired a gun sometime in their lives outside of military use (OR = 2.07, 95% CI = 1.04-4.16). They were also more likely to have seen a doctor for hearing loss (OR = 12.93, 95% CI = 3.86-43.33) and less likely to have seen a doctor for middle-ear symptoms/infections (OR = 0.36, 95% CI = 0.17-0.77). Mean CES-D (depression) scores fell within the normal range for both groups; however, people who reported HD were more likely to have a CES-D total score of 16 or greater (OR = 2.39, 95% CI = 1.03-5.54). Similarly, scores of visual function (VFQ-25) fell within the normal range for both groups and were not indicative of a vision disorder, but there was a lower likelihood of HD for every 1-unit increase in the VFQ-25 score (OR = 0.93, 95% CI = 0.89-0.97). Finally, symptoms of neuropathy (numbness/tingling/loss of sensation) (OR = 1.98, 95% CI=1.14-3.44) continued to be associated with self-reported HD. There were no significant interactions with age. To determine whether symptoms of neuropathy, VD, and HD might relate to diabetes, A1C blood glucose levels from the HD group were compared with the no HD group, and no significant differences were found (data not shown). When the final model was re-evaluated using a cut point of 3, the results did not change. There were not enough individuals with scores of 5 or higher to perform a sensitivity analysis at this higher cut point. Effect sizes and statistical significance were similar for noise exposure because of loud hobbies, seeing a doctor, vision (VFQ-25), and symptoms of neuropathy. Effect sizes and statistical significance were lower and nonsignificant for noise exposure from firearms (OR = 1.12; 95% CI = 0.66-1.89) and depressive symptoms (CES-D) (OR = 1.57, 95% CI = 0.76-3.27).
DISCUSSION
For more than a quarter of a century, researchers have asked the question "why do people without hearing loss complain of HDs?" We approached this question from a population perspective to determine the prevalence of this type of HD as well as associated risk factors.
The percentage of individuals with self-reported HD and who had normal audiometric thresholds was 12.0%; the overall prevalence was 2.9%. Our percentages are similar to prior estimates of up to 10% (Saunders & Haggard 1989; Zhao & Stephens 2006 ) but lower than the 29% reported by Garstecki (1987) and the 20.2% reported by Gates et al. (1990) . Reasons for the discrepancy are likely related to inclusion criteria. The latter two studies included mostly older people with clinically defined audiometric hearing loss and used different questions to define HD. Prevalence data are dependent on the definition of HD, the age group examined, and the selected audiometric threshold used to define normal limits.
In our study, participants ranged in age from 21 to 84 years. The mean age of the group reporting no HD (42.5 years) did not significantly differ from the HD group (42.1 years). One might have assumed that the group reporting HD might be older than the no HD group because older adults, with and without hearing loss, are known to have difficulty understanding speech in adverse listening environments (for a reviews, see Gordon-Salant 2005; Humes 2013 ). Such suprathreshold processing difficulties are often attributed to temporal processing disorders (Tremblay et al. 2003; Clinard et al. 2010; Clinard & Tremblay 2013) . However, audiometric hearing loss increases dramatically with advancing age Lee et al. 2005) , and our exclusion of people with hearing loss likely affected the ability to observe an age effect. Despite this, our findings show that even younger-and middle-aged groups self-report having HD despite having normal audiometric thresholds, suggesting that something other than sound audibility is contributing to self-reported HD.
According to our multivariate model controlling for age and sex, variables associated with self-reported HD include low income, increased noise exposure, higher likelihood of depression (CES-D), and reduced vision function . People reporting HD were also more likely to have seen a physician for hearing loss (and less so for ear infections) and report neuropathy-type symptoms (numbness/tingling/ loss of temporary sensation). We discuss these findings in the following ways:
Noise Exposure
It is possible that people with normal audiograms who report having HD are experiencing noise-induced pathologies. People self-reporting HD were more likely to have seen a doctor for hearing loss but less likely to report seeing a doctor for ear infections or middle-ear conditions. These health utilization behaviors, along with increased reports of noise exposure, as well as a greater absence of DPOAE at higher frequencies, could suggest subclinical cochlear damage that is sufficient to result in reported HDs in real-world settings.
DPOAEs were analyzed because they have been shown to be sensitive to subclinical damage that is not always apparent from audiometric data (Bohne & Clark 1982; Kujawa & Liberman 2007; Lonsbury-Martin & Martin 2007; Job et al. 2009 ). Despite this, the presence or absence of DPOAEs did not differentiate the group that reported HD from the group that did not or did the majority of DPOAE amplitudes (with the exception of 3 kHz-right ear). Future studies might yield information that distinguishes the two groups from one another if ultra-high frequencies were tested (see Badri et al. 2011) .
Auditory brainstem responses (ABR) might also shed light on these types of subclinical disorders. Recent studies show that wave I amplitude of the ABR is sensitive to age-and noiserelated dysfunction involving inner hair cells, auditory nerves, or the synaptic transmission between them, even when audiometric and OAE data appear normal (Kujawa & Liberman 2009; Lin et al. 2011; Konrad-Martin et al. 2012; Sergeyenko et al. 2013; Stamper & Johnson 2015) . Moreover, participants who described having tinnitus show significantly reduced wave I ABR amplitudes, and these results have been described within the context of HHL (Schaette & McAlpine 2011 ; for a review, see Plack 2014) . In our study, the HD group was more likely to complain of tinnitus than the non-HD group, but this factor was not retained in the final multivariate model. 
Neuropathy
The odds of reporting HD increased if a person reported symptoms of neuropathy (e.g., numbness, tingling, and loss of sensation) and VDs. VFQ-25 composite scores fell within normal limits for both groups, but people who reported limitations in social functioning related to vision, lack of independence due to vision, mental health symptoms caused by vision were more likely to report HD. Some of these subclinical symptoms of VD parallel that expressed in the auditory domain and possibly point to a multisensory problem. A recent study of the prevalence of dual sensory (hearing and vision) impairment in United Kingdom adults ages 40 to 69 years found a higher than expected prevalence of dual impairment, hinting at shared common causes for hearing and vision problems (Dawes et al. 2014) .
The above-mentioned symptoms of neuropathy differ from those traditionally described as AN (Starr et al. 1996 ; With an incidence estimated at 10%, AN is characterized by speech perception abilities that are often poorer than would be predicted from audiometric results (which may or may not fall within normal limits). Furthermore, OAEs are typically present as are cochlear microphonic recordings, but ABRs are usually irregular or absent. ABR testing is not included in the BOSS cohort test battery, so we are unable to compare the pattern of results associated with our HD group to those with diagnosed AN. However, enough similarities between our HD group and descriptions of neuropathy justify including ABR assessment in future studies.
Depression
Self-reported HD include was associated with a higher likelihood of depression (CES-D) and reduced vision function (VFQ-25). Linking CES-D scores to HD and VFQ-25 scores is speculative, but it is not unreasonable to think that reports of hearing and VDs, and their known social and mental health consequences, could be contributing to increased selfreports of depressive type symptoms (Gopinath et al. 2009 ). Then again a tendency toward depression could also result in a person being abnormally anxious about their health. Nonauditory contributions to HD, such as anxiety, depression, and hypochondriasis, have been examined in patients described as having OAD and KKS (Stephens & Rendell 1988; Yeoh 1997; Zhao & Stephens 2000; Pryce et al. 2010) . Results of these studies suggest that they are multifaceted disorders with some degree of underlying psychological contribution (Stephens & Rendell 1988; Yeoh 1997) , thus justifying the inclusion of psychological approaches when managing these patients (Zhao & Stephens 2000) .
CONCLUSIONS
To summarize, we identified a portion of the population that self-reports having HD despite performing within normal limits on common audiological tests. HD in the presence of normal or near-normal audiometric thresholds has been described in terms of different auditory disorders (e.g., CAPD, CP, KKS, OAD, auditory disability with normal hearing, idiopathic discriminatory dysfunction, HHL, AN, and auditory temporal processing). These terms are used inconsistently in the literature to describe people with similar symptoms, making it difficult to compare and contrast our data to each diagnosis. Also, a limitation of this study is that the BOSS dataset does not include all of the necessary tests to differentiate each potential diagnosis (e.g., temporal processing). However, what can be said based on our population approach using BOSS data is auditory (e.g., noise exposure) and nonauditory risk factors were identified. If what we identified here are early pathological signs in a population that has experienced subclinical cochlear-neural damage possibly related to noise exposure, then the percentage of affected people is probably greater than what is described here because potential noise effects are likely to coexist in people with elevated audiometric thresholds as well. The same can be said for other potential contributors as well (e.g., neuropathy) because interactions are also possible. Still, nonauditory factors still need to be explained: greater likelihood of depression (CES-D), a higher likelihood of reduced vision function (VFQ-25), and symptoms of neuropathy (numbness/tingling/loss of temporary sensation). Thus, the sources of such HDs remain unclear, perhaps even falling outside of the scope of audiology.
A few additional limitations of this study should be noted: First, the study was cross-sectional in design, so HD and all potential associated factors were measured at the same time. Therefore, assessment of the temporal relationship between the factors and HD was not possible. Second, the group is predominately non-Hispanics, which may limit the generalizability of our findings to other populations (e.g., other racial groups, other geographic locations, etc.). Third, the strengths and limitations associated with self-report approaches to identifying subjects with HD using similar tools and cut points is acknowledged (American Speech-Language-Hearing Association 1989; Nondahl et al. 1998; Sindhusake et al. 2001) . However, it is through self-report that patients describe their symptoms and history to clinicians.
We used a population approach to identify the prevalence and risk factors associated with self-reported HD among people who perform within normal limits on clinical tests of auditory function. The percentage of individuals with normal audiometric thresholds who self-reported HD was 12.0%, resulting in an overall prevalence of 2.9%. Auditory and nonauditory risk factors were identified. Therefore, future attempts at assessing, preventing, and managing these types of HDs might benefit from the consideration of both auditory and nonauditory factors. 
